EXPERIMENTALS Collision Cross Section Measurement
Gas-phase helium collision cross section values (CCS He ) for all of the ions described in the manuscript were measured on the Synapt G2 travelling-wave ion mobility mass spectrometer with nitrogen buffer gas. CCS He calibration was performed using combined methods from Bush et al. 1 and Ruotolo et al. 
The variables z and e make up the charge of the analyte, T is the temperature of the drift gas, M He is the mass of the helium drift gas, m is the mass of the analyte, P is the pressure inside the drift cell, N is the number density of drift gas molecules, L is the length of the drift cell, and k b is Boltzmann's constant. A and B are constants that arise from the non-uniformity of the travelling-wave electric field and must be empirically determined by calibration.
The t D for each calibration standard was converted to corrected arrival time (t D ') by Equation
C is the delay constant set by the MS control software. The reduced collision cross section (Ω') was normalized for mass and charge contributions and calculated by Equation 3:
Plotting the natural log of Ω' versus the natural log of t D ' yielded a linear best-fit line, the slope of which is B from Equation 1. From here, the doubly corrected arrival time (t D '') was calculated by Equation 4:
A final plot was constructed with t D '' on the x-axis and Ω He on the y-axis. The equation of the best-fit line was then used to calculate the Ω He of the unknown peptides and peptide fragments.
